Mononuclear and Binuclear Palladium(II)/Rhenium(I) Complexes Containing a Sterically Hindered Trinucleating Ligand: 2,3,8,9,14,15-Hexamethyl-5,6,11,12,17,18-hexaazatrinaphthalene (hhtn) by Catalano, Vincent J. et al.
CATALAN O 
4502-4509 
i 
t; 
Supporting Information for Inorg. Chem., 1994, 33(20), 4502-4509, DOI: 10.1021/ic00098a016
Terms& Conditions
Electronic Supporting Information files are available without a subscription to ACS Web Editions. The American Chemical
Society holds a copyright ownership interest in any copyrightable Supporting Information. Files available from the ACS website
may be downloaded for personal use only. Users are not otherwise permitted to reproduce, republish, redistribute, or sell any
Supporting Information from the ACS website, either in whole or in part, in either machine-readable form or any other form
without permission from the American Chemical Society. For permission to reproduce, republish and redistribute this material,
requesters must process their own requests via the RightsLink permission system. Information about how to use the RightsLink
permission system can be found at http://pubs.acs.org/page/copyright/permissions.html.
Copyright © 1994 American Chemical Society
P- USCR
STRUCTURE DETERMINATION SUMMARY
Crystal Data
Empirical Formula 
Color; Habit 
Crystal size (mm) 
Crystal System 
Space Group 
Unit Cell Dimensions
Volume
Z
Formula weight 
Density(calc.) 
Absorption Coefficient 
F (000)
C, cCl N OPd34 30.5 2.5 6
Yellow orange needles 
0.15 x 0.15 x 0.3 5 
Triclinic 
PI
a = 12.949(3) A
b = 16.625 (4) A
c = 17.062 (4) A 
o
a = 63 . 00 (2)
(3 = 71.39 (2) 
7 = 1 9 . 78(2) 
3 099(2) A3
4
734 .1
1.57 Mg/nf 
-1
0.85 mm 
1492
Data Collection
Diffractometer Used 
Radiation 
Temperature (K) 
Monochromator 
2 6 Range 
Scan Type 
Scan Speed 
Scan Range (to)
Background Measurement
Standard Reflections 
Index Ranges
Reflections Collected 
Independent Reflections 
Observed Reflections 
Absorption Correction 
Range Transmission coefs
3
Siemens R3m/V 
MoKo! (X = 0.71073 A)
130
Highly oriented graphite crystal 
0.0 to 45.0°
Omega
o . .
Constant; 6.01 /mm. xn oj 
o
0.80
Stationary crystal and stationary 
counter at beginning and end of 
scan, each for 1.0% of total 
scan time
2 measured every 198 reflections
-13 s h s 13, -15 s k s 17 
0 s 1 s 18
8208
8088 (R. = 1.15%)
m t
5551 (F > 4.Off(F))
XABS1
0.86 - 0.90
1) Program XABS provides an empirical correction based on
F and F differences. Hope, H.; Moezzi, B. 
o c
Chemistry Department, University of California, Davis.
Solution and Refinement
System Used 
Solution
Refinement Method 
Quantity Minimized 
Absolute Structure 
Extinction Correction 
Hydrogen Atoms 
Weighting Scheme
Final R Indices (obs. data) 
. 4
Goodness-of-Fit 
Largest and Mean A / c r  
Data-to-Parameter Ratio 
Largest Difference Peak 
Largest'Difference Hole
Siemens SHELXTL PLUS 
Direct Methods
1,2 (PC Version)
Full-Matrix Least-Squares
Iw(F ~F )2 
o c
N/A
N/A
Riding model, fixed isotropic U 
w"1 = 02 (F) + 0.0008F2
Number of Parameters Refined 3 87 
3
R = 5.93 %, Rw = 5.96 
1.26 
0.001, 0.000 
14.3 :1
0.82 eA 3
-1.24 eA 3
1) G. M. Sheldrick, SHELXTL PLUS, A Program For Crystal Structure 
Determination, Version 4.2, 1990, Siemens Analytical X-ray 
Instruments, Madison, Wisconsin.
2) Scattering factors (neutral atoms) are from "International 
Tables for Crystallography'" Vol. C, D. Reidel Publishing Co. 
Boston, 1991.
3)  R = Z|  | Fo | - | F o | | / I | F 0 I ; Rw = I I  | F o | - | F c | K w/ I | F o |V,w
4) Goodness-of^Fit - [I(w*[|F I — IF I I )/(M^N)] where M is the number
o c
of observed reflections and N is the number of parameters refined.
p- W -  rM
, , 4
T a b l e  l .  A t o m i c  c o o r d i n a t e s  ( x l O  ) a n d  e q u i v a l e n t  i s o t r o p i c
• 2 3d i s p l a c e m e n t  c o e f f i c i e n t s  (A x l O  )
X y 2 U ( e q )
P d ( l ) 4 5 2 9 ( 1 ) 6 9 0 7  (1) 1 8 4 7  (1) 28 (1)
C l  (1) 3 9 4 4  (2) 8 3 5 7  (2) 1 0 8 4  (2) 43 (1)
C l ( 2 ) 4 3 3 0  (3) 6 6 1 0  (2) 7 2 7  (2) 51 (1)
N (1) 4 7 8 8  (6) 5 5 7 7  (5) 2 6 9 4  (5) 25 (2)
N (2) 4 3 2 4  (6) 3 8 5 5  (5) 4 1 7 8  (5) 29  (2)
N (3) 3 3 7 0  (6) 3 7 5 2  (5) 5 8 9 9  (5) 27 (2)
N (4) 3 1 3 0  (6) 5 3 0 9  (5) 6 2 2 5  (5) 28 (2)
N (5 ) 3 8 7 8  (6) 6 9 3 1  (5) 4 7 8 2  (5) 28 (2)
N ( 6 ) 4 5 3 4  (6) 7 0 5 9  (5) 2 9 7 8  (5) 26  (2)
C ( l ) 5 0 8 7 ( 8 ) 4 8 1 3  (6) 2 5 5 1  (6) 30 (2)
C (2) 5 7 1 6 ( 8 ) 4 8 4 4  (7) 1 7 0 2  (6) 35 (2)
C (3) 6 0 3 0  (9) 4 0 7 5  (7) 1 5 8 0  (7) 4 1  (2)
C (4) 5 6 5 8  (9) 3 2 1 0  (7) 2 3 1 7  (7) 43 (3)
C (5) 5 0 8 0  (8) 3 1 7 8  (7) 3 1 4 9  (7) 37 (2)
C (6) 4 8 1 9 ( 8 ) 3 9 5 0  (6) 3 3 1 9  (6) 30 (2)
C (7) 4 1 2 7 ( 7 ) 4 6 1 4  (6) 4 2 9 9  (6) 25  (2)
C ( 8 ) 3 6 6 3 ( 7 ) 4 5 5 2  (6) 5 2 3 2  (6) 27 (2)
C (9) 2 9 4 2 ( 7 ) 3 6 9 5  (6) 6 7 5 5  (6) 29  (2)
C ( 1 0 ) 2 6 0 8 ( 7 ) 2 8 5 7  (6) 7 4 9 1  (6) 3 1 ( 2 )
C ( l l ) 2 1 8 0  (8) 2 7 8 6  (7) 8 3 5 5  (7) 38 (2)
C ( 1 2 ) 2 0 9 0 ( 9 ) 3 5 6 7  (7) 8 5 3 8  (7) 43 (3)
C {13) 2 3 7 2  (8) 4 3 8 4  (6) 7 8 3 2 ( 6 ) 34 (2)
C ( 1 4 ) 2 8 2 3  (7) 4 4 9 4 ( 6 ) 6 9 1 5  (6) 28 (2)
C ( 1 5 ) 3 5 4 6  (7) 5 3 4 5  (6) 5 3 9 6  (6) 26 (2)
C ( 1 6 ) 3 8 8 8  (7) 6 2 2 3  (6) 4 6 2 3  (6) 27  (2)
C ( 1 7 ) 4 2 5 8  (7) 7 6 9 7  (6) 4 0 4 6  (6) 28 (2)
C ( 1 8 ) 4 3 3 4  (8) 8 4 5 6  (6) 4 2 0 0  (7) 37 (2)
C ( 1 9 ) 4 7 5 0  (8) 9 2 4 9  (7) 3 4 7 6  (7) 37 (2)
C ( 2 0 ) 5 1 4 9 ( 8 ) 9 3 1 3  (7) 2 5 6 3 ( 7 ) 38 (2)
C ( 2 1 ) 5 0 4 7 ( 8 ) 8 5 9 0  (6) 2 4 0 8  (6) 31 (2)
C ( 2 2 ) 4 6 0 2  (7) 7 7 7 8  (6) 3 1 4 1  (6) 28 (2)
C ( 23  ) 4 2 4 6  (7) 6 2 6 9  (5) 3 72 2  (5) 23 (2)
C ( 2 4 ) 4 3 5 6 ( 7 ) 5 4 7 7 ( 6 ) 3 5 6 1  (6) 28 (2)
C (2 5) 68  00  (9) 4 1 0 4  (7) 6 8 7  (7) 51  (3)
C (2 6) 5 9 4 6  ( 10) 2 3 6 5  (8) 2 1 5 5  (8) 63 (3)
C (2 7) 1 7 9 4  (9) 1 8 9 3  (7) 9 1 2 6  (7) 47 (3)
C (2 8) 1 6 1 9  (9) 3 4 8 9  (7) 9 4 9 5  (7) 50 (3)
C ( 2 9 ) 4 8 2 7  (9) 1 0 0 3 7  (7) 3 6 6 1  (7) 51  (3)
C (3 0) 5 6 5 3  (9) 1 0 1 7 2  (7) 1 7 9 3  (7) 46  (3)
P d  (2) 1 7 3 9  (1) 1 7 2 5  (1) 6 0 6 8  (1) 37 (1)
C l  (3) 1 9 9 3  (2) 6 5 9  (2) 7 4 2 6  (2) 53 (1)
C l  (4) 2 9 7 1  (3) 9 2 0  (2) 5 3 8 6  (2) 70 (2)
N (7) 1 7 0 0  (6) 2 8 5 8  (5) 4 8 7 3 ( 5 ) 32 (2)
N (8) 2 1 6 9  (7) 4 6 2 4  (5) 3 4 8 8  (5) 36  (2)
N (9) 1 7 6 9  (6) 6 0 3 4  (5) 3 9 6 7  (5) 34 (2)
N ( 1 0 ) 6 5 9  (7) 5 7 4 8 ( 5 ) 5 7 9 8  (5) 36 (2)
N ( 1 1 ) 1 0  (6) 4 0 2 4  (5) 7 0 9 2  (5) 31  (2)
N ( 12  ) 7 5 9 ( 6 ) 2 5 6 2  (5) 6 5 9 9  (5) 30 (2)
C ( 3 1 ) 2 0 5 8 ( 8 ) 3 0 1 1  (6) 3 9 7 5  (6) 35 (2)
C ( 3 2 ) 2 1 3 7 ( 8 ) 2 3 1 3  (7) 3 6 9 8  (7) 3 7 ( 2 )
C (3 3 ) 2 4 8 9  (9) 2 4 6 3  (7) 2 7 9 7  (7) 48 (3)
C ( 3 4 ) 2 8 9 7  (9) 3 3 4 1  (8) 2 1 2 3  (8) 50 (3)
C (3 5) 2 7 7 6 ( 8 ) 4 0 4 1  (7) 2 3 6 1  (7) 43 (3)
C (3 6 ) 2 3 1 5 ( 8 ) 3 9 0 7  (7) 3 2 9 6  (7) 3 7 ( 2 )
p - w  ms
c 3 7 ) 1 7 2 6 8) 4 4 6 0 6)
c 3 8 ) 1 4 6 8 8) 5 2 2 8 6)
c 3 9 ) 1 4 9 3 8) 6 7 3 2 6)
c 4 0 ) 1 7 9 4 8) 7 6 2 5 6)
c 4 1 ) 1 5 1 7 8) 8 3 3 7 7)
c 4 2 ) 92 8 9 ) 8 1 9 1 7)
c 4 3 ) 6 7 5 8) 7 3 3 5 7)
c 4 4 ) 9 4 7 8) 6 5 8 0 6)
c 4 5 ) 91 2 7) 5 0 7 1 6)
c 4 6 ) 6 0 5 7) 4 1 5 1 6)
c 4 7 ) - 2 7 4 8) 3 1 7 9 6)
c 4 8 ) - 9 7 2 8) 3 0 0 8 7)
c 4 9 ) - 1 3 1 2 8) 2 1 5 2 7)
c 50 ) - 9 6 4 8) 1 4 1 8 6)
c 5 1 ) - 2 8 8 8) 1 5 6 8 6)
c 5 2 ) 75 8) 2 4 2 5 6)
c 5 3 ) 9 5 5 8) 3 4 3 1 6)
c 5 4 ) 1 5 1 0 8) 3 5 9 1 6)
c 55) 2 4 9 6 10) 1 7 2 0 8)
c 5 6 ) 3 4 0 5 11) 3 4 8 7 9)
c 5 7 ) 1 8 0 6 10) 9 2 7 7 7)
G 5 8 ) 6 2 5 10) 8 9 9 0 8)
G 5 9 ) - 2 0 4 0 9) 2 0 0 6 7)
c 6 0 ) - 1 3 6 8 9) 484 7)
Cl (5) - 2 2 5 3) 86  81 3)
c 6 1 ) 7 3 6 11) 82  52 9)
c 6 2 ) 6 2 2 14) 7 3 7 0 10)
c 6 3 ) 1 4 3 2 13) 7 0 3 1 11)
c 6 4 ) 2 1 9 1 13) 7 5 7 8 10)
C 6 5 ) 22 76 14) 8 4 3 5 11)
C 6 6 ) 1 5 2 0 12) 8 7 8 8 10)
0 1) 6 3 0 9 8) 8 3 5 1 6)
c 6 7 ) 6 4 6 8 11) 9 2 7 6 9)
0 2) 1 9 2 14) 4 3 5 9 11)
c 6 8 ) 5 8 6 22) 4 9 2 1 18)
(6) 30 2)
(6) 31 2)
(6) 33 2)
(7 ) 37 2)
(7) 39 2)
(7) 47 3)
(7) 41 2)
(6) 35 2)
(6) 28 2)
(6) 29 2)
(6) 33 2 )
(6) 37 2)
(7) 39 2)
(7) 37 2)
(6) 34 2)
(6) 33 2)
(6) 30 2)
(6) 30 2)
(8) 57 3)
(8) 71 4)
(8) 56 3)
(8) 59 3)
(7) 51 3)
(7) 44 3)
(3) 79 1)
( 9 ) 66 4)
(11) 89 5)
(10) 88 5)
(11) 87 5)
(11) 92 5)
(9) 77 4)
(6) 76 3)
(9) 68 4)
(12) 171 6)
(19) 178 10)
4363
4618
4215
3548
3758
4699
5360
5143
5544
6250
7677
8565
9190
8936
8091
7449
5994
5051
2532
1131
3050
4914
10122
9611
8456
7722
7903
7291
66 20
6 468
7031
-453
-68 0
2290
1249
* Equivalent isotropic U defined as one third of the 
trace of the orthogonalized tensor
T a b l e  2 .  B o n d  l e n g t h s  (A)
P- WS09- Mb
7
P d ( 1 ) - C l  (1) 2 . 2 8 3 (2) P d  (1) - C l (2) 2 . 2 7 7
P d ( i ) - N ( l ) 2 . 0 5 7 (6) P d  (1) - N (6) 2 . 0 5 9
N ( 1 )  -  C (1) 1 . 3 6 9 ( 1 4 ) N (1)  - C ( 24 ) 1 . 3 4 5
N ( 2 ) - C (6) 1 . 3 4 6 ( 1 2 ) N (2)  - C (7) 1 . 3 3 7
N ( 3 )  - C ( 8 ) 1 . 3 1 9 (9) N (3)  - C (9) 1 . 3 5 1
N ( 4 ) - C ( 14 ) 1 . 3 5 1 ( 1 0 ) N (4)  - C ( 15) 1 .  3 2 0
N ( 5 ) - C ( 1 6 ) 1 . 3 2 0 ( 1 3 ) N (5)  - C ( 1 7 ) 1 . 3 4 7
N ( 6 ) - C ( 2 2 ) 1 . 3 6 7 ( 1 5 ) N (6)  - C ( 23 ) 1 . 3 5 3
C ( l ) - C (2) 1 . 4 0 0 ( 1 4 ) C ( l )  - C (6) 1 . 4 3 9
C ( 2)  - C (3 ) 1 . 3 5 9 ( 1 7 ) C (3 ) - C (4) 1 . 4 4 9
0 ( 3 ) - C ( 2 5 ) 1 .  5 1 6 ( 1 5 ) C (4)  - C (5) 1 . 3 5 9
C ( 4 ) - C ( 2 6 ) 1 . 5 1 2 ( 2 0 ) C (5)  - C (6) 1 . 4 0 2
C (  7)  -  C (8) 1 . 4 7 3 ( 1 4 ) C (7)  - C ( 2 4 ) 1 . 4 1 6
C ( 8 ) - G ( 15 ) 1 . 4 4 0 ( 1 6 ) C (9)  - C ( 1 0 ) 1 . 4 0 9
C ( 9 )  - C  (14.) 1 . 4 4 6 ( 1 6 ) C (10) - C ( l l ) 1 . 3 5 5
G ( 1 1 ) - C ( 1 2 ) 1 . 4 4 6 ( 1 9 ) C ( 11) - C ( 2 7 ) 1 . 5 0 2
C ( 1 2 ) - C ( 1 3 ) 1 . 3 5 6 ( 1 2 ) C ( 12) - C ( 2 8 ) 1 . 5 0 0
C ( 1 3 ) - G ( 1 4 ) 1 . 4 1 9 ( 1 4 ) C ( 15) - C ( 1 6 ) 1 . 4 7 4
C ( 1 6 ) - C ( 2 3 ) 1 . 4 2 7 ( 1 4 ) C ( 17) - C ( 1 8 ) 1 . 4 2 6
C ( 1 7 ) - Q ( 2 2 ) 1 . 4 1 1 ( 1 4 ) C ( 18 ) - C ( 1 9 ) 1 .  3 8 0
C ( 1 9 ) - C ( 2 0 ) 1 . 4 3  5 ( 1 6 ) C ( 19) - C  ( 2 9 ) 1 . 5 0 6
C ( 2 0 ) - C ( 2 1 ) 1 . 3 7 9 ( 1 8 ) C ( 20) - C (3 0) 1 . 5 0 8
C ( 2 1 ) - G ( 2 2 ) 1 . 4 1 5 ( 1 1 ) C ( 23) ~ C ( 24 ) 1 . 4 3 8
P d  ( 2 ) - C l  (3) 2 . 2 7 4 (3) P d  (2) - C l (4) 2 . 2 7 2
P d  ( 2 ) - N (7) 2 . 0 6 3 (7) P d  (2) - N ( 1 2 ) 2 . 0 3 8
N ( 7 ) - C ( 31 ) 1 .  3 64 ( 1 3 ) N (7)  - C (5 4 j 1 . 3 4 9
N ( 8 )  r-C (3 6) 1 . 3 4 2 ( 1 6 ) N (8)  - C ( 37) 1 .  3 3 1
N ( 9 )  - C ( 38 ) 1 . 3 1 8 ( 1 0 ) NO) - C ( 39 ) 1 .  3 6 3
N ( 1 0 ) - C ( 4 4 ) 1 . 3 4 7 ( 1 1 ) N ( 10 ) - C ( 4 5 ) 1 . 3 3 4
N ( 1 1 ) - C ( 4 6 ) 1 . 3 3 4 ( 1 2 ) N (11) - C  ( 4 7 ) 1 . 3 3 4
N ( 1 2 ) - C ( 5 2 ) 1 . 3 7 5 ( 1 2 ) N ( 12) - C ( 5 3 ) 1 * 3 5 2
C ( 3 1 ) - C ( 32 ) 1 . 4 1 5 ( 1 8 ) C ( 31) - C ( 3 6 ) 1 , 4 2  7
C (3 2)  -  C (3 3 ) 1 . 3 7 1 ( 1 6 ) C ( 33) - C ( 3 4 ) 1 , 4 4 6
C ( 3 3 ) - C (5 5) 1 . 4 9 4 ( 2 1 ) C (34) - C ( 3 5 ) 1 , 3 6 6
C ( 3 4 ) - C ( 5 6 ) 1 . 5 2  7 ( 18 ) C ( 35) - C ( 3 6 ) 1 . 4 3  8
Q ( 3 1 )  - C ( 38  ) 1 . 4 8 1 ( 16 ) C ( 37) - C ( 5 4 ) 1 . 3 9 2
C (.38) - C ( 4 5 ) 1 . 4 3 1 ( 13 ) C ( 39) - C ( 4 0 ) 1 . 4 2 8
C (3 9 ) - C ( 4 4 ) 1 . 4 3 3 ( 1 4 ) C ( 40 ) - C ( 4 1 ) 1 . 3 4 5
C ( 4 1 ) - C ( 4 2 ) 1 . 4 6 6 ( 15 ) C ( 41) - C ( 5 7 ) 1 . 4 9  9
C ( 4 2 ) - C ( 4 3 ) 1 . 3 6 9 ( 1 3 ) C ( 42 ) - C ( 5 8 ) 1 . 4 9 0
C ( 4 3 ) - C ( 44 ) 1 .  4 2 1 ( 17 ) C ( 45) - C ( 4 6 ) 1 . 4 7 8
C ( 4 6 ) - C ( 5 3 ) 1 . 4 0 8 ( 16 ) C ( 47) - C  ( 4 8 ) 1 . 4 2 1
C ( 4 7 ) - C ( 5 2 ) 1 . 4 3 4 ( 1 6 ) C ( 48) - C ( 4 9 ) 1 . 3 7 8
C (4 9 ) - C ( 5 0 ) 1 . 4 2 8 ( 1 7 ) C ( 49) - C ( 5 9 ) 1 . 5 0 0
C ( 5 0 ) - C ( 5 1 ) 1 . 3  62 ( 13 ) C ( 50 ) - C ( 6 0 ) 1 .  5 1 4
C ( 5 1 ) - C ( 52 ) 1 . 3 9 3 ( 12 ) C ( 53) - C ( 5 4 ) 1 .  4 5 6
C l ( 5 ) - C ( 6 1 ) 1 . 7 6 9 ( 1 5 ) C ( 6 1 ) - G ( 6 2 ) 1 . 3 7 9
C ( 6 1 ) -  C (6 6) 1 . 3 4 8 ( 1 7 ) C ( 62 ) - C ( 6 3 ) 1 .  4 6 1
C ( 6 3 ) - C ( 64 ) 1 .  3 2 5 ( 19 ) C (6 4 ) - C ( 6 5 ) 1 . 3 4 6
C ( 6 5 ) - C ( 6 6 ) 1 .  3 9 1 ( 24 ) 0 ( 1 )  - C ( 6 7 ) 1 . 4 4 2
0 ( 2 ) - C (6 8) 1 . 5 4 1 ( 3 0 )
4)
9)
12
14
13
13
9)
9)
10
12
15
16
10
11
15
12
17
10
17
11
19
12
15
4)
8)
15
13
15
15
11
10
12
14
20
16
11
12
17
13
20
11
13
12
14
13
13
24
25
27
19
p- qsoq - m l
T a b l e  3 .  B o n d  a n g l e s  ( ° )
8
C l ( l ) - P d ( 1 ) - C l (2) 87 . 6 1) C l  (1) - P d ( 1 ) - N (1) 1 6 9 . 9 2)
C l  (2) - P d ( 1 ) - N (1) 9 5 . 1 3) C l ( l ) - P d ( l ) - N ( 6) 9 5 . 5 2)
C l ( 2 ) - P d ( 1 ) - N (6) 1 7 2  . 1 2) N (1)  - P d ( 1 ) - N (6) 80 . 7 3)
P d ( l ) - N (1)  - C  (1) 1 3 3  . 1 6) P d  (1) - N  ( 1 ) - 0 ( 2 4 ) 1 0 7  . 5 6)
C (  1 )  - N ( 1 ) - C  ( 24) 1 1 7 . 8 7) 0 ( 6 )  - N (2)  - 0 ( 7 ) 1 1 6  . 1 7)
C ( 8 )  - N (3)  - C (9) 1 1 7  , 6 9) 0 ( 1 4 ) - N ( 4 ) - C ( 1 5 ) 1 1 7  . 0 9)
C ( 1 6 ) - N ( 5 ) - C ( 17) 1 1 6  * 2 8) P d  (1) - N ( 6 ) - C ( 2 2 ) 1 3 4 . 7 5)
P d  (1) - N ( 6 ) - C ( 23) 1 0 8 . 1 7) 0  ( 22) - N ( 6 ) - C ( 2 3 ) 1 1 6  . 4 8)
N ( 1)  - C ( l )  - C  (2) 1 2 1 . 8 7) N (1)  - 0 ( 1 )  - 0 ( 6 ) 1 1 8  . 5 8)
C ( 2 )  - C ( l ) - C  (6) 1 1 9 . 4 9) C ( l )  - C ( 2 ) - 0 ( 3 ) 1 2 1 . 0 8)
C { 2 )  - C ( 3 ) - C  (4) 1 2 0 . 1 9) 0 ( 2 ) - 0 ( 3 )  - 0 ( 2 5 ) 1 2 0  . 7 8)
C ( 4 )  - C ( 3 ) - C  ( 25) 1 1 9 . 1 10 ) 0 ( 3 )  - 0 ( 4 )  - 0 ( 5 ) 1 1 8 . 5 1 1 )
0 ( 3 )  - C ( 4 ) - C ( 26) 1 1 9 . 8 10 ) 0 ( 5 )  - C ( 4 ) - 0 ( 2 6 ) 1 2 1 . 7 9)
C ( 4 )  - C (5)  - 0  (6) 1 2 2  . 6 8) N (2)  - 0 ( 6 ) - C ( l ) 1 2 3  . 3 10 )
N ( 2 )  - C ( 6 ) - C (5) 1 1 9 . 1 7) C ( l )  - 0 ( 6 )  - 0 ( 5 ) 1 1 7 . 6 9)
N ( 2)  - C (7)  - C  (8) 1 1 9 .  0 7) N (2)  - 0 ( 7 )  - 0 ( 2 4 ) 1 2 2  . 3 9)
C (8 ) - C ( 7 ) ~ C ( 24) 1 1 8  . 7 9) N (3)  - C ( 8 ) - 0 ( 7 ) 1 1 7 . 6 9)
N ( 3 )  - C ( 8 ) - C ( 15) 1 2 2 . 1 9) 0 ( 7 ) - 0 ( 8 ) - 0 ( 1 5 ) 1 2 0 . 3 7)
N ( 3)  - C (9)  - C ( 1 0 ) 1 1 9 .  9 1 0 ) N (3)  - 0 ( 9 ) - 0 ( 1 4 ) 1 2 0 . 1 7)
0 ( 1 0 )
- C ( 9 ) - C  ( 14) 1 2 0 . 0 9) 0 ( 9 )  - 0 ( 1 0 ) - C ( l l ) 1 2 0  . 8 1 1 )
0 ( 1 0 ) - 0 ( 1 1 ) - C ( 12) 1 2 0 . 3 8) 0 ( 1 0 ) - C ( l l )  - 0 ( 2 7 ) 1 1 9 .  9 11 )
C ( 1 2 ) - C ( l l ) - C (2 7) 1 1 9 . 8 10) 0 ( 1 1 ) - 0  ( 1 2 ) - C ( 1 3 ) 1 1 9  . 4 11)
0 ( 1 1 ) - C ( 1 2 ) - C (2 8) 12  0 . 3 8) C ( 13) - 0  ( 1 2 ) - C ( 2 8 ) 1 2 0  . 1 1 2 )
C ( 1 2 ) - C ( 1 3 ) - C ( 1 4 ) 1 2 2  . 3 11 ) N (4)  - 0 ( 1 4 ) - 0 ( 9 ) 1 2 1 . 6 9)
N ( 4 )  - C ( 1 4 )  - 0 ( 1 3 ) 1 2 1 . 3 10 ) 0 ( 9 )  - C ( 1 4 ) - 0 ( 1 3 ) 1 1 7  . 1 7)
N ( 4 )  - C ( 1 5 ) - C  (8) 1 2 1 . 6 7) N (4)  - C ( 1 5 ) - C  ( 1 6 ) 1 1 8  . 7 9)
C ( 8 )  - 0 ( 1 5 ) - C ( 16) 1 1 9 .  7 8) N ( 5 )  - 0 ( 1 6 ) - C ( 1 5 ) 1 1 9  • 7 9)
N ( 5 )  - C ( 1 6 ) - C ( 23) 1 2 2  . 1 7) C ( 15) - C ( 1 6 ) - 0 ( 2 3 ) 1 1 8  . 2 9)
N ( 5 )  - C ( 1 7 ) - C ( 18) 1 1 7  . 6 9) N (5)  - C ( 1 7 ) - 0 ( 2 2 ) 1 2 3  . 6 10)
C ( 1 8 ) - C ( 1 7 ) - 0 ( 2 2 ) 1 1 8  . 8 7) C ( 17) - C ( 1 8 ) - C ( 1 9 ) 1 2 0  . 3 10)
0 ( 1 8 ) - C ( 1 9 ) - C ( 20) 1 2 0  . 6 1 1 ) 0  ( 18) - C ( 1 9 ) - 0 ( 2 9 ) 1 1 9  . 1 10)
C ( 2 0 ) - C ( 1 9 ) - 0 ( 2 9 ) 1 2 0 . 2 0) 0 ( 1 9 ) - C ( 2 0 ) - 0 ( 2 1 ) 1 1 9 . 1 8)
C ( 1 9 ) - C ( 2 0 ) - C ( 3 0 ) 1 1 9 . 5 11 ) 0 ( 2 1 ) - C ( 2 0 ) - C ( 3 0 ) 1 2 1 . 4 10 )
C (2 0) - 0 ( 2 1 ) - 0 ( 2 2 ) 1 2  0 . 8 10 ) N (6)  - C ( 2 2 ) - 0 ( 1 7 ) 1 1 9  . 7 7)
N ( 6 )  - 0 ( 2 2 ) - 0  ( 21) 1 2  0 .  0 9) 0 ( 1 7 ) - 0 ( 2 2 ) - 0 ( 2 1 ) 1 2 0 . 3 10)
N ( 6 . )  - 0 ( 2 3 ) - 0 ( 1 6 ) 1 2 1 .  5 9) N (6)  - C ( 2 3 ) - 0 ( 2 4 ) 116. 8 8)
C ( 1 6 ) - C ( 2 3 ) - 0 ( 2 4 ) 1 2 1 . 8 7) N ( l )  - C ( 2 4 ) - 0 ( 7 ) 1 2 1 . 5 10)
N ( 1 )  - 0 ( 2 4 )  - 0 ( 2 3 ) 1 1 7 . 3 7) 0 ( 7 )  - 0 ( 2 4 ) - 0 ( 2 3 ) 1 2 0 .  9 9)
C l  ( 3) - P d ( 2 ) - C l  (4) 87 . 7 1) C l  (3) - P d ( 2 ) - N (7) 1 6 7 . 8 3)
C l  (4) - P d ( 2 ) - N (7) 95  . 6 2) C l  (3) - P d  (2)  - N (12.) 9 5 . 1 2)
C l  (4) - P d ( 2 ) - N ( 12) 1 7 3  . 4 2) N (7)  - P d ( 2 ) - N ( 1 2 ) 8 0 , 4 3)
P d  {2) - N ( 7)  - C  ( 31 ) 1 3 2  . 8 7) P d ( 2 ) - N ( 7 ) - C ( 5 4 ) 1 0 8  . 5 6)
C ( 3 1 ) - N ( 7 ) - 0 ( 5 4 ) 1 1 6  . 7 7) C ( 36) - N ( 8 ) - 0 ( 3 7 ) 1 1 5  . 8 7)
C (3 8) - N ( 9 ) - 0 ( 3 9 ) 1 1 6 . 1 8) C ( 44) - N ( 1 0 ) - C ( 4 5 ) 1 1 6  . 9 8)
0 ( 4 6 ) - N ( 1 1 ) - 0 ( 4 7 ) 1 1 6 .  5 9) P d  (2) - N ( 1 2 ) - 0 ( 5 2 ) 1 3 3  . 6 6)
P d  ( 2) - N ( 1 2 ) - C  ( 53) 1 0 9  . 6 6) C ( 52) - N ( 1 2 ) - 0 ( 5 3 ) 1 1 6 . 2 9)
N ( 7 )  - 0 ( 3 1 ) -  C (3 2) 1 2 1 , 8 8) N (7)  - 0 ( 3 1 ) - 0 ( 3 6 ) 1 1 9 . 0 11)
C'( 3 2 ) - 0 ( 3 1 )  - 0 ( 3 6 ) 1 1 9 . 2 10 ) 0 ( 3 1 ) - C  ( 32 )  - 0 ( 3 3 ) 1 2 2  . 1 9)
C ( 3 2 ) - 0 ( 3 3 ) - 0 ( 3 4 ) 1 1 8  . 3 13 ) 0 ( 3 2 ) - 0 ( 3 3 ) - 0 ( 5 5 ) 1 2 0 . 2 9)
C ( 3 4 ) - 0 ( 3 3 ) - C ( 55) 1 2 1 . 4 11 ) 0 ( 3 3 ) - C ( 3 4 ) - 0 ( 3 5 ) 12 0 . 6 11)
C ( 3 3 ) - 0 ( 3 4 ) - 0 ( 5 6 ) 1 1 8  . 9 13 ) C ( 35 ) - 0 ( 3 4 ) - 0 ( 5 6 ) 1 2 0  . 5 9)
C ( 3 4 ) - 0 ( 3 5 )  - 0  ( 36) 1 2 0 . 9 9) N (8)  - 0 ( 3 6 )  - 0 ( 3 1 ) 1 2 3  . 4 10 )
N ( 8 )  - 0 ( 3 6 ) - 0 ( 3 5 ) 1 1 8  . 6 8) C ( 31) - 0 ( 3 6 ) - 0 ( 3 5 ) 1 1 8  . 0 11)
N (8 - 0 ( 3 7 )  - 0 ( 3 8 ) 1 1 8 . 8 7) N (8 ) - 0 ( 3 7 ) - C ( 5 4 ) 1 2 2  . 5 10)
C (3 8) - 0 ( 3 7 ) - 0 ( 5 4 ) 1 1 8 . 7 9) N (9)  - C ( 3 8 ) - C ( 3 7 ) 1 1 7  . 4 8)
N ( 9 )  - C ( 3 8 ) - 0  ( 45) 1 2 3  . 1 10 ) 0 ( 3 7 ) - 0 ( 3 8 ) - 0 ( 4 5 ) 1 1 9 . 4 7)
P- <V509-(Tig'
- C ( 3 9 ) - C ( 40 ) 1 1 9 . 4 9) N ( 9 ) - C ( 3 9 ) - C ( 4 4 ) 1 2 1 . 1 8)
) - C (3 9 ) - C ( 44) 1 1 9 . 4 10 ) C ( 3 9 ) - C  ( 4 0 ) - C ( 4 1 ) 1 2 1 . 4 9) 9
) - C ( 4 1 ) - C ( 42) 1 1 9 . 4 8) C ( 4 0 ) - C ( 4 1 ) - C ( 5 7 ) 1 2 1 . 3 10 )
) - C ( 4 1 ) - C ( 57) 1 1 9  . 3 11) C ( 41)  - C ( 4 2 ) - C ( 4 3 ) 1 2 0  . 2 12)
) - C (4.2) - C  ( 58) 1 1 8  . 5 9) C (4.3 ) - C  ( 4 2 )  - C ( 5 8  ) 1 2 1 .  4 10 )
) - C ( 4 3 ) - C ( 44) 1 2 0  . 9 10 ) N ( 1 0 ) - C ( 4 4 ) - C ( 3 9 ) 1 2 1 .  5 11 )
) - C ( 4 4 ) - C  ( 43) 1 1 9 .  9 9) C (39)  - C  ( 4 4 )  - C ( 43  ) 1 1 8  . 5 8)
) — C ( 4 5 ) - C  ( 38) 1 2 1 . 1 7) N ( 1 0 ) - C ( 4 5 ) - C ( 4 6 ) 1 1 8  . 0 8)
) - C ( 4 5 ) - C ( 4 6 ) 1 2 0  . 8 10) N ( 1 1 ) - C ( 4 6 ) - C ( 4 5 ) 1 2 0 . 2 9)
) - C ( 4 6 ) - C ( 53 ) 1 2 2  . 2 7) C ( 4 5 ) - C ( 4 6 ) - C ( 5 3 ) 1 1 7 . 6 8)
) - C ( 4 7 ) - C ( 4 8 ) 1 1 9  . 3 10) N ( 1 1 ) - C  ( 4 7 ) - C ( 5 2 ) 1 2 3  . 1 8)
) - C ( 4 7 ) - C  ( 52) 1 1 7  . 6 8) C ( 4 7 ) - C ( 4 8 ) - C ( 4 9 ) 1 2 1 . 8 11)
) - C ( 4 9 ) - C ( 50) 1 1 9 . 2 9) C ( 4 8 ) - C ( 4 9 ) - C ( 5 9 ) 1 1 9  . 7 11)
) - C ( 4 9 ) - C ( 5 9 ) 1 2 1 . 1 8) C ( 4 9 ) - C ( 5 0 ) - C ( 5 1 ) 1 1 9  . 8 8)
) - C ( 50)  - C  ( 60) 1 1 9  . 2 8) C ( 5 1 ) - C ( 5 0 ) - C ( 6 0 ) 1 2 1 .  0 11 )
) - C ( 5 1 ) - C ( 5 2 ) 1 2 2 . 1 11) N ( 1 2 ) - C ( 5 2 ) - C ( 4 7 ) 1 1 9 . 4 7)
) - C ( 5 2 ) - C  ( 5 1 ) 1 2 1 .  2 10) C ( 4 7 ) - C ( 5 2 ) - C ( 5 1 ) 1 1 9  . 5 8)
) - C ( 5 3 ) - C  ( 4 6 ) 1 2 2 . 1 8) N ( 1 2 ) - C ( 5 3 ) - C ( 5 4 ) 1 1 6 . 4 10)
) - C ( 5 3 ) - C  ( 54) 1 2 1 . 4 7) N ( 7 ) - C ( 5 4 ) - C (3 7) 1 2 2 . 3 9)
- G ( 5 4 ) - C  ( 53) 1 1 5  . 9 7) C ( 3 7 ) - C ( 5 4 ) - C ( 5 3 ) 1 2 1 .  5 10)
) - C ( 6 1 ) - C ( 6 2 ) 1 1 6  . 5 10 ) C l ( 5 ) - C ( 6 1 ) - C ( 6 6 ) 1 1 9 . 4 13)
) - C ( 6 1 ) - C  ( 66) 1 2 4  . 1 15 ) C ( 6 1 ) - C ( 6 2 ) - C ( 6 3 ) 1 1 5  . 2 13)
) - 0 ( 6 3 ) - C ( 64) 1 1 9  . 0 17) C ( 6 3 ) - C ( 6 4 ) - C ( 6 5 ) 1 2 4  . 0 17 )
) -  C ( 6 5 ) - 0 ( 6 6 ) 1 1 9  . 1 14) C ( 6 1 ) - C ( 6 6 ) - C ( 6 5 ) 1 1 8  . 6 16)
• 2 3
Table 4. Anisotropic displacement coefficients (A xlO )
11 22
Pd(l) 28 (1) 29 (1)
Cl (1) 53 (2) 33 (1)
Cl (2) 73 (2) 50 (2)
Pd (2) 36 (1) 35 (1)
Cl (3) 58 (2) 49 (2)
Cl (4) 84 (2) 63 (2)
U U U U33 12 13 23
25 (1) -5 (1) -7 (1) -9 (1)
40 (1) 1 (1) -22(1) -9 (1)
39 (1) 6(1) -26(1) -22(1)
40 (1) 2 (1) -9(1) -19(1)
46 (2) 14 (1) -17 (1) -19 (1)
55 (2) 32 (2) -17 (2) -31(2)
p^ fsoq-rtiq
The anisotropic displacement exponent takes the form:
-27T2 (h2a*2U + ... + 2hka*b*U )
11 12
T a b l e  5 .  H - A t o m  c o o r d i n a t e s  (x lO  ) a n d  i s o t r o p i c
• 2 3d i s p l a c e m e n t  c o e f f i c i e n t s  (A x l O  )
P-qSOR'ftUO
11
X y z U
H (2 B ) 5 9 3 8 5 4 1 6 1 1 9 9 50
H ( 5E) 4 8 6 4 2 6 0 1 3 6 4 5 50
H (1 0 A ) 2 6 8 2 2 3 3 2 7 3 7 8 50
H (13A) 2 2 6 5 4 9 0 6 7 9 5 4 50
B {18A) 4 0 9 3 8 4 1 7 4 8 0 9 50
H (21A) 5 2 8 4 8 6 3 7 1 7 9 5 50
H (2 5 A ) 6 9 7 3 4 7 1 9 2 6 7 50
H ( 2 5 B ) 74 57 3 7 5 8 7 97 50
H ( 2 5 C ) 6 4 5 4 3 8 5 4 4 3 0 50
H (26A) 5 6 4 2 1 8 5 3 2 7 0 8 50
H ( 2 6 B ) 5 6 5 0 2 4 2 8 1 6 8 1 50
H ( 2 6 C ) 6 7 2 4 2 2 7 8 1 9 7 4 50
H (27A) 1 9 0 5 1 4 4 5 8 8 9 5 50
H ( 2 7 B ) 2 1 9 9 1 7 1 3 9 5 6 7 50
H ( 2 7 C ) 1 0 3 2 1 9 5 0 9 4 1 1 50
H (2 8 A ) 1 6 2 4 4 0 7 0 9 4 8 5 50
H ( 2 8 B ) 8 8 5 3 2 8 9 9 7 3 7 50
H (2 8 C ) 2 0 6 2 3 063 9 8 7 2 50
H (29A) 4 5 2 2 9 8 8 6 4 3 0 1 50
H ( 2 9 B ) 5 5 8 0 1 0 1 7 4 3 4 8 4 50
H ( 2 9 C ) 4 4 3 5 1 0 5 5 4 3 3 1 4 50
H (3 0 A ) 58 78 1 0 0 9 7 1 2 3 6 50
H (3 OB) 5 1 2 8 1 0 6 6 7 1 7 3 8 50
H (3 OC) 62  76 1 0 2 9 5 1 9 0 5 50
H (3 2 A ) 1 9 4 3 1 7 1 5 4 1 5 6 50
H (35A) 2 9 9 2 4 6 3 2 1 8 9 6 50
H (40A) 2 2 0 6 7 7 1 7 2 9 3 8 50
H (4 3 A ) 3 2 2 7 2 4 0 5 9 8 1 50
H (48A) - 1 2 2 8 35  04 8 7 2 9 50
H (51A) - 5 4 1 0 7 1 7 9 2 7 50
H (55A) 2 1 9 2 1 1 9 0 3 0 6 3 50
H ( 5 5 B ) 2 0 7 4 1 9 1 1 2 1 0 2 50
H ( 5 5 C ) 3 2 3 5 1 5 8 4 2 2 5 6 50
H ( 56A) 3 6 3 7 4 0 9 8 7 74 50
H ( 56B) 4 0 2 4 3 0 7 7 10915 50
H ( 56C) 28  81 3 3 8 5 898 50
H (5 7 A ) 2 1 8 8 9 2 6 5 2 4 7 1 50
H ( 57B) 1 1 5 4 9 6 5 3 2 9 9 4 50
H ( 57C) 2 2 6 5 9 5 1 6 3 2 3 2 50
H (58A) 2 4 4 8 7 8 8 5 5 5 1 50
H ( 58B) 1 2 7 1 92 85 4 7 8 6 50
H ( 58C) 1 6 0 9 4 0 6 4 5 5 3 50
H ( 5  9A) - 2 1 8 6 2 5 6 7 1 0 1 7 8 50
H ( 59B) - 2 7 1 3 17 73 1 0 2 0 5 50
H ( 59C) - 1 6 9 3 1 5 8 0 1 0 5 7 9 50
H ( 6 OA) - 1 0 7 1 69 9 3 4 0 50
H ( 60B) - 1 1 3  4 2 9 6 1 0 1 5 1 5 0
H ( 60C) - 2 1 5 0 4 9 4 9 7 7 1 50
H ( 62A) 30 7 0 1 6 8 3 7 9 50
H (63A) 1 4 8 1 6 4 2 8 7 3 4 1 50
H ( 6 4 A) 2 75 3 7 3 6 9 6 2 2 2 50
H ( 6 5  A) 2 7 9 1 8 827 5 9 3 8 50
H [ 6 6 A) 1 5 9 0 9 3 7 8 6 9 7 7 50

STRUCTURE DETERMINATION SUMMARY
USoCj'
Crystal Data for Re(CO)^Cl(hhtn)»CH^OH
Empirical Formula 
Color; Habit 
Crystal Size (mm) 
Crystal System 
Space Group 
Unit Cell Dimensions
Volume
Z
Formula Weight 
Density(calc.) 
Absorption Coefficient 
F(000)
C34H28C1N6°4Re 
Dark red needles
0.08 x 0.20 x 0.48
Monoclinic
P2t /n
a - 10.515(2) A 
b - 27.123(6) A 
c - 11.385(2) A 
£ - 110.95(2)° 
3032.9(16) A3 
4
806.3
1.766 Mg/m3 
4.146 mm ^
1592
P- 1/50?-nrit3
Data Collection for Re(CO)^Cl(hhtn)»CH^O
Diffractometer Used
Radiation
Temperature (K)
Monochromator
26 Range
Scan Type
Scan Speed
Scan Range (to)
Background Measurement
Standard Reflections 
Index Ranges
Reflections Collected 
Independent Reflections 
Observed Reflections 
Absorption Correction 
Range Transmission coefs
Siemens R3m/V 
MoKa (A - 0.71073 A)
130
Highly oriented graphite crystal 
0.0 to 55.0°
Omega
Constant; 14.65°/min. in w 
1 . 00°
Stationary crystal and stationary 
counter at beginning and end of 
scan, each for 50.0% of total 
scan time
2 measured every 198 reflections
-13 25 h <; 12, 0 i k S 35 
0 i 1 £ 14
7479 
6958 (R. 2.99%)int
5451 (F > 4.0a(F)> 
XABS1
0.47 - 0.75
1) Program XABS provides an empirical correction based on 
and Fc differences. Hope, H.; Moezzi, B.
Chemistry Department, University of California, Davis.
p-^soq
Solution and Refinement for Re(CO)
System Used 
Solution
Refinement Method
Quantity Minimized
Absolute Structure
Extinction Correction
Hydrogen Atoms
Weighting Scheme
Number of Parameters Refined
3
Final R Indices (obs. data)
4
Goodness-of-Fit 
Largest and Mean A/a 
Data-to-Parameter Ratio 
Largest Difference Peak 
Largest Difference Hole
15
Cl(hhtn)»CH30
Siemens SHELXTL PLUS1,2 (VMS)
Direct Methods
Full-Matrix Least-Squares
£w(F -F )2 
u v o c
N/A
N/A
Riding model, fixed isotropic U
w-1 - ct2(F) + 0.0006F2
415
R = 5.25 %, Rw = 5.17 %
1.33
0.017, 0.003 
13.1:1 
3.10 eA“3 
-1.64 eA“3
1) G. M. Sheldrick, SHELXTL PLUS, A Program For Crystal Structure 
Determination, Version 4.2, 1990, Siemens Analytical X-ray 
Instruments, Madison, Wisconsin.
2) Scattering factors (neutral atoms) are from "International 
Tables for Crystallography'" Vol. C, D. Reidel Publishing Co. 
Boston, 1992.
3) R -  I l | F 0 | - | F c | | / X | F o | ;  Rw -  I | | F o | - | F o | | y 5 / E | F 0 | y 5
9 ^
4) Goodness-of-Fit = [X(w»j|Fq |- |F& || )/(M-N)] 2 where M is the number
 
of observed reflections and N is the number of parameters refined.
P- L/509 - ff\ IS
Table 1. Atomic coordinates (xlO^) and equivalent isotropic -j.6
. 2 3
displacement coefficients (A xlO ) for Re(CO) ,jCl(hhtn)-CH^O
X y z U(eq)
Re 489(1) 1041(1) 1531(1) 17 1
Cl 2622(2) 1409(1) 1543(2) 30 1
0(1) 534(6) 375(2) -633(5) 29 2
0(2) 2123(6) 203(2) 3186(5) 32 2
0(3) -2020(7) 561(2) 1748(6) 37 3
N(l) -393(6) 1716(2) 440(6) 17 2
N(2) -772(7) 2675(2) -606(6) 19 2
N(3) -442(6) 3477(2) 908(6) 18 2
N(4) 723(7) 3356(2) 3571(6) 18 2
N(5) 1107(7) 2431(2) 4555(6) 20 2
N(6) 581(6) 1597(2) 2970(6) 19 2
C(l) 468(8) 624(3) 169(7) 18 2
0(2) 1502(8) 517(3) 2587(7) 22 3
C(3) -1182(9) 756(3) 1649(7) 21 3
0(4) -124(8) 2125(3) 1154(7) 18 3
C(5) -919(7) 1782(3) -837(7) 16 2
C(6) -1346(8) 1383(3) -1694(8) 21 3
C(7) -1764(8) 1458(3) -2974(7) 18 3
0(8) -1820(8) 1945(3) -3465(7) 21 3
0(9) -1468(8) 2339(3) -2659(7) 22 3
0.(10) -1042(8) 2270(3) -1342(7) 19 3
C(ll) -332(8) 2600(3) 623(7) 19 3
0(12) -127(8) 3038(3) 1441(7) 19 3
Q(13) -174(8) 3867(3) 1693(7) 17 3
0(14) -514(9) 4345(3) 1188(8) 23 3
0(15) -215(8) 4755(3) 1929(7) 22 3
0(16) 485(8) 4704(3) 3265(7) 20 3
0(17) 772(8) 4243(3) 3776(7) 21 3
0(18) 441(8) 3815(3) 3015(7) 20 3
0(19) 418(8) 2975(3) 2772(7) 16 2
0(20) 655(7) 2475(3) 3324(7) 16 2
0(21) 1234(8) 1973(3) 5038(7) 18 2
0(22) 1648(8) 1909(3) 6361(7) 19 2
0(23) 1721(8) 14c (3) 6892(7) 24 3
0(24) 1336(9) i ! M (3) 6081(8) 25 3
0(25) 981(8) 1081(3) 4795(7) 21 3
0(26) 923(8) 1543(3) 4229(7) 18 3
0(27) 403(7) 2061(3) 2514(7) 15 2
0(28) -2213(9) 1024(3) -3850(8) 28 3
0(29) -2261(9) 2023(3) -4860(7) 28 3
0(30) -643(9) 5259(3) 1391(8) 27 3
0(31) 911(9) 5159(3) 4060(8) 27 3
0(32) 2150(9) 1398(3) 8286(7) 29 3
0(33) 1320(10) 520(3) 6634(8) 33 3
0(4) 2224(7) 3205(3) 6601(7) 52 3
0(34) 1082(12) 3387(4) 6829(10) 49 5
* Equivalent isotropic U defined as one third of the 
trace of the orthogonalized tensor
Table 2. Bond lengths (A) for Re^O^ClChhtn) ’CH^O
p- wscR-mib
17
Re-Cl 2.451 (2)
Re-N(6) 2.203 (6)
Re-C(2) 1.918 (7)
0(1)-C(1) 1.158 (10)
0(3)-C(3) 1.069 (12)
N(l)-C(5) 1.370 (9)
N(2)-C(ll) 1.323 (9)
N(3)-C(13) 1.348 (9)
N(4)-C(19) 1.338 (9)
N(5)-G(21) 1.347 (9)
N(6)-C(27) 1.348 (9)
C(4)-C(27) 1.457 (10)
C(5)-C(10) 1.430 (10)
C(7)-C(8) 1.429 (11)
C(8)-C(9) 1.370 (10)
G(9)-C(10) 1.416 (11)
C(12)-C(19) 1.426 (10)
C(13)-C(18) 1.417 (11)
C(15)»C(16) 1.440 (10)
C(16)”C(17) 1.367 (10)
G(17)-C(18) 1.416 (10)
C(20)-C(27) 1.417 (10)
C(21) -C(2.6) 1.448 (10)
C(23)-C(24) 1.458 (11)
C(24)-C(25) 1.385 (12)
C(25)-C(26) 1.401 (11)
Re-N(l) . 2.222 (6)
Re-C(l) 1.913 (8)
Re-C(3) 1.967 (9)
0(2)-C(2) 1.141 (9)
N(l)-C(4) 1.344 (9)
N(2)-C(10) 1.350 (9)
N(3)-C(12) 1.324 (9)
N(4)-C(18) 1.379 (9)
N(5)-C(20) 1.315 (10)
N(6)-C(26) 1.356 (10)
C(4)-C(ll) 1.406 (10)
C(5)-C(6) 1.418 (10)
C(6)-C(7) 1.379 (11)
C(7)-C(28) 1.505 (11)
C(8)-C(29) 1.502 (11)
C(ll)-C(12) 1.477 (10)
C(13)-C(14) 1.412 (10)
C(14)-C(15) 1.361 (11)
C(15)-G(30) 1.500 (10)
C(16)-C(31) 1.500 (11)
C(19)-C(20) 1.478 (10)
C(21)-C(22) 1.422 (11)
G(22)-C(23) 1.364 (11)
C(23)-C(32) 1.494 (11)
C(24)-C(33) 1.502 (12)
0(4)-C(34) 1.405 (16)
Table 3. Bond angles (°) for Re (CO)^ClChhtn)‘CH^O
p- wsoq-wn
18
Cl-Re-N(l) 82.2 2) Cl-Re-N(6) 85.4
N(l)-Re-N(6) 75.5 2) Cl-Re-C(l) 89.5
N(l)-Re-C(l) 98.8 3) N(6)-Re-C(l) 172.8
Cl-Re-C(2) 89.8 3) N(l)-Re-C(2) 171.1
N(6)-Re-C(2) 100.0 3) C(l)-Re-C(2) 85.1
Cl-Re-C(3) 176.0 2) N(l)-Re-C(3) 99.0
N(6)-Re-C(3) 91.2 3) C(l)-Re-C(3) 94.1
C(2)-Re-C(3) 88.6 3) Re-N(l)-C(4) 112.8
Re-N(l)-C(5) 129,1 5) C(4)-N(l)-C(5) 116.9
C(10)-N(2)-C(ll) 116.6 6) C(12)-N(3)-C(13) 116.3
C(18)-N(4)-C(19) 115.1 6) C(20)-N(5)-C(21) 117.6
Re-N(6)-C(26) 129.6 5) Re-N(6)-C(27) 112.9
C(26)-N(6)-C(27) 117.1 6) Re-C(l)-0(1) 176.1
Re-C(2)-0(2) 177.7 9) Re-C(3)-0(3) 172.9
N(l)-C(4)-C(ll) 121.9 7) N(l)-C(4)-C(27) 117.5
C(ll)-C(4)-C(27) 120.6 6) N(l)-C(5)-C(6) 122.6
N(l)-C(5)-C(10) 119.4 6) C(6)-C(5)-C(10) 118.0
C(S)-C(6)-C(7) 121.2 7) C(6)-C(7)-C(8) 120.2
C(6)-C(7)-C(28) 119.4 7) C(8)-C(7)-C(28) 120.4
C(7)-C(8)-C(9) 119.8 7) C(7)-C(8)-C(29) 119.8
C(9)-C(8)-C(29) 120.4 7) G(8)-C(9)-C(10) 120.9
N(2)-C(10)-C(5) 122.4 7) N(2)-C(10)-C(9) 117.8
C(5)-C(10)-C(9) 119.8 7) N(2)-C(ll)~C(4) 122.6
N(2)-C(ll)-C(12) 117.3 6) C(4)-C(ll)-C(12) 120.0
N(3)-C(12)-C(ll) 118.6 7) N(3)-C(12)-C(19) 122.3
C(ll)-C(12)-C(19) 119.1 6) N(3)-C(13)-C(14) 119.2
N(3)-C(13)-C(18) 122.2 6) C(14)-C(13)-C(18) 118.5
C(13)-C(14)-C(15) 121.9 7) C(14)-C(15)-C(16) 119.7
C(14)-C(15)-C(30) 121.4 7) G(16)-C(15)-C(30) 118.9
C(15)-C(16)-C(17) 119.2 7) C(15)-C(16)-C(3.1) 119.3
C(17)-C(16)-C(31) 121..5 7) C(16)-C(17)-C(18) 121.4
N(4)-C(18)-C(13) 121.4 6) N(4)-C(18)-C(17) 119.5
C(13)-C(18)-C(17) 119.1 7) N(4)-C(19)-C(12) 122.5
N(4)-C(19)-C(20) 117.2 6) C(12)-C(19)-C(20) 120.3
N(5)-C(20)-C(19) 118.5 6) N(5)-C(20)-C(27) 122.3
C(19)-C(20)-C(27) 119.2 6) N(5)-C(21)-C(22) 119.5
N(5)-C(21)-C(26) 121.1 7) C(22)-C(21)-C(26) 119.3
C(21)-C(22)-C(23) 121.8 7) C(22)-C(23)-C(24) 119.2
C(22)-C(23)-C(32) 120.7 7) C(24)-C(23)-C(32) 120.0
C(23)-C(24)-C(25) 119.0 7) C(23)-C(24)-C(33) 120.4
C(25)-C(24)-C(33) 120.6 7) C(24)-C(25)-C(26) 122.8
N(6)-C(26)-C(21) 120.0 7) N(6)-C(26)-C(25) 122.3
C(21)-C(26)-C(25) 117.7 7) N(6)-C(27)-C(4) 118.0
N(6)-C(27)-C(20) 121.5 7) C(4)-C(27)-C(20) 120.5
2
3
3
3
3
3
3
4
6
6
6
5
7
7
6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
6
6
6
7
7
7
7
7
7
7
6
6
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Table 4. Anisotropic displacement coefficients (A xlO )
for Re(G0)3Cl(hhtn)-CH30
U11
C
MCM
Re 17(1) 17(1
Cl 25(1) 29(1
0(1) 38(4) 30(3
0(2) 36(4) 26(3
0(3) 25(4) 47(4
N(l) 12(3) 22(3
N(2) 17(3) 21(3
N(3) 13(3) 23(3
N(4) 15(3) 22(3
N(5) 18(4) 20(3
N(6) 12(3) 21(3
0(1) 11(4) 21(3
C(2) 22(4) 23(4
C(3) 22(5) 13(3
0(4) 14(4) 20(3
0(5) 8(4) 21(3
C(6) 12(4) 20(3
C(7) 8(4) 26(4
C(8) 20(4) 26(4
C(9) 24(5) 22(4
0(10) 18(4) 23(4
C(ll) 19(4) 24(4
C(12> 14(4) 22(4
C(13) 10(4) 17(3
0(14) 23(5) 24(4
0(15) 17(4) 26(4
0(16) 10(4) 26(4
0(17) 18(4) 23(4
0(18) 17(4) 24(4
0(19) * 13(4) 20(3
0(20) 12(4) 23(3
0(21) 9(4) 23(4
0(22) 12(4) 29(4
0(23) 15(4) 37(4
0(24) 26(5) 28(4
0(25) 19(4) 21(3
0(26) 12(4) 23(3
0(27) 3(3) 22(3
0(28) 27(5) 31(4
0(29) 31(5) 33(4
0(30) 30(5) 20(4
0(31) 35(5) 20(4
0(32) 29(5) 44(5
0(33) 30(5) 37(5
0(4) 27(4) 67(5
0(34) 59(8) 58(7
17 1) 0 1) 6 1)
34 1) -3 1) 10 1)
24 3) 0 3) 15 3)
27 3) 12 3) 2 3)
34 4) 9 3) 4 3)
15 3) -3 2) 3 3)
12 3) 1 3) -2 3)
16 3) 2 3) 3 3)
14 3) -4 3) 2 3)
25 4) 2 3) 10 3)
20 3) 1 3) 3 3)
16 4) 0 3) -2 3)
23 4) -7 3) 9 4)
15 4) -1 3) -10 3)
19 4) -2 3) 7 3)
18 4) 2 3) 3 3)
34 5) -2 3) 9 3)
20 4) 3 3) 3 3)
15 4) 2 3) 3 3)
19 4) 3 3) 6 3)
15 4) 2 3) 3 3)
14 4) -2 3) 6 3)
21 4) 3) 7 3)
25 4) -1 3) 7 3)
21 4) 3) 7 3)
23 4) 4 3) 7 3)
21 4) 0 3) 2 3)
19 4) 3 3) 2 3)
19 4) 4 3) 7 3)
10 3) 3 3) -1 3)
15 4) 2 3) 9 3)
20 4) 0 3) 4 3)
14 4) 1 3) 2 3)
18 4) 5 3) 3 3)
24 4) 6 4) 14 4)
25 4) 4 3) 10 3)
19 4) 6 3) 6 3)
20 4) 1 3) 3 3)
22 4) -9 4) 6 4)
16 4) -1 4) 3 4)
31 5) 6 3) 10 4)
29 4) 1 3) 14 4)
12 4) 3 4) 5 4)
29 5) 0 4) 7 4)
57 5) 2 4) 9 4)
42 6) 8 6) 32 6)
P- qsoq-miS
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U23
1 1)
-3 1)
-3 2)
5 3)
7 3)
-3 2)
1 2)
1 2)
-1 2)
-2 3)
4 3)
4 3)
-7 3)
9 3)
2 3)
1 3)
-1 3)
-1 3)
-4 3)
-1 3)
0 3)
1 3)
-1 3)
-5 3)
1 3)
3 3)
-1 3)
-2 3)
6 3)
-1 3)
1 3)
3 3)
2 3)
10 3)
5 3)
4 3)
7 3)
1 3)
-9 3)
-5 3)
1 3)
-1 3)
7 3)
4 4)
-17 4)
2 5)
The anisotropic displacement factor exponent takes the form: 
-27r2(h2a*2Un  + ... + 2hka*b*U12)
Table 5. H-Atom coordinates (xlO ) and isotropic
. 2 3displacement coefficients (A xlO ) for Re(CO)^Cl(hhtn)'GH^O 
x y z U
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H(6A) -1329
H(9A) -1506
H(14A) -966
H(17A) 1219
H(22A) 1889
H(25A) 760
H(28A) -2111
H(28B) -3151
H(28C) -1666
H(29A) -2250
H(29B) -1644
H(29C) -3165
H(30A) -1094
H(30B) -1256
H(30C) 144
H(31A) 1365
H(31B) 1516
H(31C) 115
H(32A) 2368
H(32B) 1425
H(32C) 2938
H(33A) 1048
H(33B) 2209
H(33C) 680
H(34A) 1059
H(34B) 1138
H(34C) 269
-1374 35
-2993 35
296 35
4669 35
6893 35
4268 35
-3377 35
-4373 35
-4366 35
-5041 35
-5166 35
-5265 35
497 35
1753 35
1571 35
4925 35
3781 35
3980 35
8676 35
8494 35
8584 35
5982 35
7223 35
7060 35
6759 50
7660 50
6222 50
1055
2666
'•380
4207
2195
793
724
1066
1008
2368
1851
1895
5231
5400
5466
5068
5351
5350
1716
1253
1189
275
441
525
3740
3295
3251
Table 1. Crystal data and structure refinement for 1.
P- LfSOq-fYUQ 
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Identification code 
Empirical formula 
Formula weight 
Temperature 
Wavelength 
Crystal system 
Space group 
Unit cell dimensions
Volume
Z
Density (calculated) 
Absorption coefficient 
F(000)
Crystal size
mn376
C H Cl _N0
48 . 60 50.40 8.20 6 :
1349 .84 
130(2) K 
0.71073 A 
Triclinic 
PI
a = 14.540 (4) A a =
b = 14.558 (3) A (3 =
C = 14.671(4) A 7 =
2418.3(11) A3
2
1.854 Mg/m3 
-13.376 mm 
1337
0.26 x 0.14 x 0.04 mm
PdRe
64.72 (2)° 
66.00 (2)° 
63.30 (2)°
P-Mscq- rnai
Diffractometer 
0 range for data collection 
Index ranges 
Reflections collected 
Independent reflections 
Absorption correction 
Max. and min. transmission 
Refinement method
Siemens R3m/v 
1.59 to 25.00°
-15 s Jl s 17, -15 s k £ 17, 0 <; i 
8550
8483 (R.  ^ = 0.075) 
xnt
XABS21
0.89 and 0.66
2
Full-matnx least-squares on F
Data / restraints / parameters 8481 / 0 / 513 
2
Final R indices [I>2a (I)]
R indices (all data)
R1 = 0.0661, wR2 = 0.1351 
R1 = 0.1115, wR2 = 0.1632 
1.022
.-3
Largest diff. peak and hole 1.386 and -1.269 eA
1) XABS2 (Sean Parkin Dec. 1992) calculates 24 coefficients from a
Goodness-of-fit3 on F2
2least-squares fit of (l/A vs sin (8)) to a cubic equation in
2 2 2 
sin (0) by minimization of Fo and Fc differences.
2) R1 = I||Fo-Fc||/Z|Foj; wR2= [I[w(Fo2-Fc2)2]/I[w(Fo2)2]]M
3) Goodness-of-Fit = [£[w(Fo2-Fc2)2]/(M-N) ] ^  
where M is the number of reflections
and N is the number of parameters refined.
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£ 17
P- MSoq - mS£L
Table 2. Atomic coordinates [ x 10 ] and equivalent isotrop^g 
displacement parameters [A2 x 103] for 1. U(eq) is defined as 
one third of the trace of the orthogonalized U ,. tensor.
i j
U (eq)x
Re 154 0 1) 1955 1) 3316 1) 30 1
Pd 369 5 1) 6108 1) 348 1) 23 1
C l  (1) - 8 6 3) 33 8 1 3) 286 6 3) 39 1
C l  (2) 48 3 5 2) 69 2 9 2) - 1 0 0 0 2) 34 1
C l  (3) 4 49 4 2) 6016 2) 144 9 2) 34 1
0 ( 1 ) 494 10) 289 9) 3906 9) 68 4
0 ( 2 ) 617 9) 1702 8) 5662 7) 57 3
0 ( 3 ) 36 4 1 9) 253 9) 3758 8) 62 3
N (1) 2164 7) 2155 7) 163 4 7) 23 2
N ( 2) 2 52 7 7) 2912 8) - 5 7 4 7) 25 2
N (3) 2 751 8) 49 2 5 8) - 1 6 4 4 8) 30 2
N (4) 3084 7) 5929 7) - 5 8 1 7) 22 2
N (5) 2 7 8 1 7) 5183 8) 1463 7) 28 2
N ( 6) 2 093 7) 3365 8) 265 5 7) 26 2
C ( l ) 899 12) 912 12) 3684 10) 46 4
C (2) 965 12) 184 4 11) 4 7 7 8 11) 46 4
C (3) 288 9 12) 884 10) 3 573 9) 41 3
C (4) 2352 8) 30 7 9 8) 106 5 8) 21 2
C (5) 22 55 8) 1530 9) 1087 10) 28 3
C (6') 22 3 8 9) 4 5 1 9) 1615 10) 31 3
C (7) 22 8 5 10) - 1 6 3 10) 109 4 12) 39 3
C (8) 2392 9) 282 10) - 2 5 11) 34 3
C (9) 2 43 6 9) 130 9 10) - 5 2  7 11) 33 3
C (10) 240 7 9) 1932 9) - 1 0 9) 25 2
C (11) 25 4 9 9) 344 9 9) - 5 2 9) 24 2
C (12) 27 3 0 9) 4 4 9 1 9) - 6 4 5 9) 24 2
C (13) 2 8 51 9) 5915 9) - 2 1 1 6 9) 29 3
C (14) 275 4 1.0) 6469 9) - 3 1 4 8 9) 32 3
C (15) 274 4 11) 7 49 1 10) - 3 6 3 0 9) 36 3
C (16) 2865 10) 803  7 10) - 3 0 7 9 10) 34 3
C (17) 3013 9) 7500 9) - 2 0 8 7 9) 25 2
C (18) 3 027 9) 6436 9) - 1 5 8 4 9) 25 2
C (19) 28 8 4 8) 49 8 6 8) - 1 0 1 9) 21 2
C (2 0) 2708 9) 4 6 0 1 8) 10 2 0 8) 21 2
C (21) 2 40 0 9) 49 4 4 9) 2 5 1 1 8) 25 3
C (22) 229 0 10) 5612 9) 3036 .10) 33 3
C (23) 1915 10) 540 1 10) 409 2 10) 32 3
C (24) 1630 10) 4 4 5 9 10) 47 0 5 9) 33 3
C (25) 1722 10) 3 790 11) 4 2 0 9 9) 35 3
■C (26) 2088 10) 40 0 8 9) 3124 10) 3 0 3
C (2 7) 237 6 9) 3683 9) 16 0 9 9) 25 3
C (28) 228 9 12) - 1 2 9 5 10) 1 6 5 1 14) 55 4
C (29) 247 4 11) - 4 0 5 11) - 6 0 9 13) 49 4
C (30) 26 1 1 14) 8094 13) - 4 7 2 6 11) 59 5
C ( 3 1 ) 2 8 1 4 12) 9 2 0 4 10) - 3 5 6 0 11 ) 44 4)
C ( 3 2 ) 1 7 9 2 13) 6 1 6 7 12) 4 6 0 2 12) 59 4)
C ( 3 3 ) 1 1 8 3 13) 4 1 9 7 1 3 ) 5 8 9 1 10) 50 4)
C l  (4A) 1 0 3 8 2 6) 9 1 2 9 5) - 1 0 0 3 4) 53 2)
C l  (5A) 1 0 0 0 8 7) 8 1 4 1 7) 1 4 7 6 4) 71 3)
C (34A) 1 0 2 4 3 5) 7 8 8 6 5) - 3 3 4 4) 36 5)
C (35A) 1 0 1 1 0 5) 7 4 7 1 5) 7 2 4 4) 50 7)
C (36A) 1 0 0 4 8 9) 6 3 7 1 5) 1 2 3 5 6) 48 6)
C (3 7A) 1 0 1 2 3 11) 5 8 3 1 6) 6 2 5 8) 41 6)
C (3 8A} 1 0 2 7 2 11) 6 2 5 2 7) - 4 3 8 8) 43 6)
C (3 9A) 1 0 3 3 9 8) 7 2 6 8 6) - 9 1 9 6) 35 6)
C l ( 4 B ) 1 0 0 8 4 8) 7 7 5 1 7) 1 7 8 5 7) 50 3)
C l ( 5B) 1 0 0 3 0 7) 5 8 1 3 6) 1 3 3 8 6) 50 3)
C ( 3 4 B ) 1 0 1 7 0 7) 7 8 0 9 6) 5 6 4 6) 39 8)
C ( 3 5 B ) 1 0 1 7 2 7) 6 9 5 6 6) 3 9 0 5) 31 7)
C ( 3 6 B ) 1 0 3 0 2 12) 7 0 5 0 9) - 6 9 6 6) 43 9)
C ( 3 7 B ) 1 0 4 0 8 1 6 ) 7 9 8 2 1 1 ) - 1 4 6 4 6) 42 8)
C ( 3 8 B ) 1 0 4 2 0 16) 8 8 2 4 10 ) - 1 2 7 9 7) 63 11)
C ( 3  9B) 1 0 3 1 0 12) 8 7 3 9 7) - 2 7 5 8) 36 7)
C l  (6A) 6 3 0 3 8) 6 7 0 5 8) 3 2 9 9 6) 46 3)
C l  (7A) 5 5 1 1 12) 5 2 0 1 9) 5 5 8 5 9) 80 5)
C l ( 6 C ) 6 0 9 1 8) 6 3 8 3 8) 3 5 9 8 7) 95 10)
C l ( 7C) 7 0 5 7 14) 8 4 7 5 1 2 ) 3 2 1 5 10) 173 20)
C (40A) 6 0 4 5 6) 6 9 9 7 6) 4 4 1 1 6) 52 8)
C (41A) 5 6 8 1 8) 6 3 5 4 7) 5 3 7 8 6) 43 7)
C (42  A) 5 4 2 8 11) 6 6 9 1 1 0 ) 6 2 9 6 6) 37 6)
C (43A) 5 5 7 4 13) 7 6 2 2 1 1 ) 6 1 2 8 9) 38 6)
C ( 4 4 A) 5 9 2 6 14) 8 2 6 7 1 0 ) 5 1 5 0 10) 63 9)
C (45A) 6 1 5 3 10) 7 9 6 5 8) 42  96 8) 54 8)
C l ( 6 B ) 6 4 1 5 10) 8 7 3 8 8) 3 3 7 7 7) 86 3)
C l ( 7 B ) 5 7 0 2 12) 8 1 8 4 12 ) 5 9 5 8 7) 1 2 9 5)
C ( 4 0 B ) 5 9 4 1 9) 7 6 6 9 8) 4 2 9 3 8) 72 11)
C ( 4 I B) 5 7 2 6 10) 7 4 1 1 9) 5 3 5 3 8) 95 14)
C ( 4 2 B ) 5 4 9 9 16) 6 3 9 5 11 ) 6 0 0 4 11) 71 10)
C ( 4 3 B ) 5 5 1 2 21) 5 7 7 2 1 3) 5 5 1 3 15) 128 11)
C ( 4 4 B ) 5 7 4 3 21) 6 0 3 5 14 ) 4 4 4 7 15) 128 11)
C ( 4 5 B ) 5 9 6 4 15) 6 9 7 1 1 2) 3 8 3 7 12) 128 11)
C l  ( 8 A) 5 0 2 4 14) 1 5 8 3 14 ) - 6 3 5 16) 75 6)
C l  ( 9A) 5 1 6 7 13) - 1 2 3 1 4 ) - 1 5 5 7 11) 65 4)
C (46A) 5 0 0 7 18) 3 1 1 1 6 ) 1 2 7 11) 61 10)
C (47A) 5 0 4 2 16) - 3 9 5 1 3 ) - 2 8 2 11) 61 10)
C (48A) 4 9 7 2 23) - 1 4 5 9 1 5) 4 4 0 15) 27 14 )
C (49A) 4 8 7 9 31) - 1 6 8 1 2 0 ) 1 4 7 3 14) 62 17)
C (50A) 4 8 2 9 33) - 9 5 9 2 5 ) 1 8 7 5 11) 64 17)
C (51A) 4 8  84 27) 33 2 2 ) 1 2 1 2 12) 61 10)
C l ( 8B) 5 1 9 6 17) 1 3 6 3 1 3) - 1 7 5 8 11) 92 5)
C l ( 9B) 5 1 8 4 15) - 1 0 5 9 13 ) - 7 9 1 17) 98 6)
C ( 4 6 B ) 5 1 0 2 12) 6 6 7 12 ) - 4 6 1 10) 36 10)
C ( 4 7 B ) 5 0 7 2 14) - 3 6 0 1 2 ) - 6 3 10) 40 12)
C ( 4 8 B ) 4 9 3 7 21) - 8 8 5 1 8 ) 1 0 7 4 11) 66 16)
C ( 4 9 B ) 4 8 5 4 24) - 3 1 9 2 5 ) 1 6 6 4 10) 58 17)
C ( 5 0 B ) 4 8 7 1 22) 7 1 7 2 5 ) 1 2 5 4 15) 17 7)
C ( 5 1 B ) 4 9 8 6 17) 1 2 1 3 1 7 ) 2 0 2 15) 58 15)
Table 3. Bond lengths [A] and angles [°] for 1.
p-MSoq-fioa^
Re-C(l) 1.906 (14)
Re~C(3) 1.94 (2)
Re-N(6) 2.225(10)
Pd-N(5) 2.052(10)
Pd-Cl(3) 2.276 (3)
0(1) -C(l) 1.16 (2)
0(3) -C(3) 1.11 (2)
N (1)-C (5) 1.38 (2)
N (2)-C(10) 1.360 (14)
N (3)-C(13) 1.353 (14)
N (4)-C (18) 1.354(14)
N (5)-C(21) 1.347 (14)
N (6)-C(26) 1.37 (2)
C (4)-C (27) 1.44 (2)
C (5)-C(6) 1.43 (2)
C (7)-C (8) 1.45 (2)
C (8)-C (9) 1.38(2)
C (9)-C(10) 1.39 (2)
C (12)-C(19) 1.41 (2)
C (.13 ) -C (18) 1.45 (2)
C (15)-C(16) 1.45 (2)
C (16)-C(17) 1.38 (2)
C (17)-C(18) 1.40 (2)
C (20)-C(27) 1.42 (2)
C (21)-C (26) 1.43 (2)
C (23)-C(24) 1.42 (2)
C (24)-C (2 5) 1.38 (2)
C (25)- C (2 6) 1.40 (2)
Cl (5A) -C (3 5A) 1.69
C (34A) -C (3 9A) 1.42
C(36A)-C(37A) 1.27
C(38A)-C(39A) 1.37
Cl (5B)-C(35B) 1.69
C (34B)-C(39B) 1.42
C (36B)-C(37B) 1.3 7
C(38B)-C(39B) 1.37
Cl (7A) -C(41A) 1. 69
Cl(7C)-C(45A) 1.72
C (40A) ~C (45A) 1.42
C (42A) -C (43A) 1.37
C (44A) -C (45A) 1.37
Cl(7B)-C(4IB) 1.69
C (4OB)-C(45B) 1.42
C (42B) -C (4.3B) 1.37
C(44B)-C(45B) 1.37
Cl (9A) -C (47A) 1.69
C (46A) -C (51A) 1.42
C (48A)-C (49A) 1.37
C(50A)-C(51A) 1.37
Cl(9B)-C(47B) 1.69
C(46B)-C(51B) 1.42
Re-C(2) 1.921 (14)
Re-N(1) 2.191(9)
Re-Cl(1) 2.455 (3)
Pd-N(4) 2.052 (9)
Pd-Cl(2) 2.277 (3)
0(2)-C(2) 1.15 (2)
N (1)-C(4) 1.328(13)
N (2)-C(ll) 1.323 (14)
N (3)-C(12) 1.319(14)
N (4)-C(19) 1.353 (13)
N (5)-C (20) 1.326(14)
N (6)-C (27) 1.338 (14)
C (4)-C(11) 1.44 (2)
C (5)-C(10) 1.42 (2)
C (6)-C (7) 1.37 (2)
C (7)-C(28) 1.49 (2)
C (8) -C (29) 1.51 (2)
C(ll)-C(12) 1.47 (2.)
C (13)-C(14) 1.41 (2)
C (14)-C (15) 1.34 (2)
C (15)-C (30) 1.51 (2)
C (16)-C(31) 1.51 (2)
C (19)-C (20) 1.44 (2)
C (21)-C (22) 1.40(2)
C (22)-C(23) 1.36 (2)
C (23 ) -C (32.) 1.50 (2)
C (24)-C(33) 1.53 (2)
Cl (4A) -C (34A) 1. 71
C (34A) -C(35A) 1.37
C (35A) -C(36A) 1.48
C (37A) -C (3 8A) 1.37
Cl(4B)-C (34B) 1.71
C (34B)-C(35B) 1.37
C(35B)-C(36B) 1.48
C(37B)-C(38B) 1.37
Cl (6A) -C (4.0A) 1.71
Cl(6C)-C(40A) 1. 74
C(4 0A)-C(41A) 1.37
C(41A)-C(42A) 1.48
C(43A)-C(44A) 1.37
Cl(6B)-C(40B) 1.77
C(40B)-C(4IB) 1.37
C(41B)-C(42B) 1.48
C(43B)-C(44B) 1.37
Cl (8A) -C (46A) 1. 71
C(46A)-C(47A) 1. 37
C(47A)-C(48A) 1. 48
C(49A)-C(50A) 1.37
Cl(8B)-C(46B) 1. 71
C(46B)-C(47B) 1.3 7
C(47B)-C(48B) 1.48
p- mscq -mas
c 4 8 B ) - C ( 4 9 B )  1 . 3 7 C ( 4 9 B ) - C  (50B)  1 . 3 7
c 50B)  - C ( 51B)  1. 3-7 2 6
c 1 ) - R e - C ( 2) 83 . 8 6) C 1 ) - R e - C (3) 9 4 .  0 6)
c 2 ) - R e - C  ( 3) 9 0 . 1 6) C 1 ) - R e - N (1) 9 7 . 7 5)
c 2 ) - R e - N ( l ) 1 7 7 . 6 5) C 3 ) - R e - N (1) 9 1 .  7 4)
c 1 ) - R e - N ( 6) 16 8  . 4 5) C 2)  - R e - N (6) 1 0 2  . 6 5)
c 3 ) - R e - N ( 6) 95 . 6 5) N 1 ) - R e - N  (6) 75  . 6 3)
c 1 ) - R e - C l ( 1) 8 9 . 0 5) C 2 ) - R e - C l (1) 93 . 3 4)
c 3 ) - R e - C l (1) 1 7 5 . 6 4) N 1 ) - R e - C l  (1) 84  . 8 2)
N 6 ) - R e - C l (1) 8 1 . 1 3) N 5 ) - P d - N (4) 79  . 9 4)
N 5 ) - P d - C l  ( 3) 9 5 . 7 3) N 4 ) - P d - C l (3) 1 7 0 . 9 3)
N 5 ) - P d - C l  ( 2) 1 7 1 . 4 3) N 4 ) - P d - C l (2) 95  . 4 3)
C l  ( 3 ) - P d - C l  (2) 8 7 . 9 2 ( 1 2 ) C 4)  - N ( 1 ) - C (5) 1 1 6  . 5 1 0 )
C 4 ) - N ( 1 ) - R e 1 1 3  . 9 7) C 5 ) - N ( 1 ) - R e 1 2 9 . 1 7)
C 1 1 ) - N ( 2 ) - C  ( 10 ) 1 1 6 . 5 10) C 1 2 ) - N ( 3 ) - C ( 13 ) 1 1 6  . 9 10 )
C 1 9 ) - N ( 4 ) - C  ( 18) 1 1 7 . 2 9) C 1 9 ) - N ( 4 ) - P d 1 0 8  . 1 7)
C 1 8 ) - N ( 4 ) - P d 1 3 3  . 5 8) C 2 0 ) - N ( 5 ) - C ( 21 ) 1 1 6  . 5 10 )
C 2 0 ) - N ( 5 ) - P d 1 0 8  . 3 7) C 2 1 ) - N ( 5 ) - P d 1 3 4 . 5 8)
C 2 7 ) - N ( 6 ) - C ( 26) 1 1 6 . 2 10) C 2 7 ) - N ( 6 ) - R e 1 1 2  . 0 8)
C 2 6 ) - N ( 6 ) - R e 1 3 1 . 4 8) 0 1 ) - C ( l ) - R e 1 7 9  (2)
0 2 ) - C ( 2 ) - R e 1 7 4  . 6 13) 0 3 ) - C ( 3 ) - R e 1 7 7  . 3 1 2 )
N 1)  -  C (4)  - C ( l l ) 1 2 1 . 5 10) N 1)  - C ( 4 ) - C ( 27) 1 1 7  . 4 10 )
C 1 1 ) - C ( 4 ) - C ( 27 ) 1 2 1 . 1 10) N 1 ) - C ( 5 ) - C ( 1 0 ) 1 2 0  . 6 1 0 )
N 1 ) - C ( 5 )  - C (6) 1 2 0  . 6 11) C 1 0 ) - C ( 5 ) - C (6) 1 1 8  . 8 11 )
C 7)  - C ( 6 ) - C  (5) 1 2 1 . 3 13) C 6 ) - C ( 7 ) - C (8) 1 1 9  . 0 1 2 )
C 6 ) - C ( 7 ) - C  ( 28 ) 1 2 0 . 7 14) C 8 ) - C ( 7 ) - C ( 28 ) 1 2 0 . 2 1 3 )
C 9)  - C ( 8 ) - C (7) 1 1 9  . 0 12) C 9 ) - C ( 8 ) - C ( 29) 1 2 1 .  8 1 3 )
C 7 ) - C ( 8 ) - C  ( 29 ) 1 1 9 . 2 12) C 8)  - C  (9)  - C ( I O ) 1 2 2  . 5 1 3 )
N 2 ) - C ( 1 0 ) - C  (9) 1 1 8  . 9 11) N 2 ) - C ( 1 0 ) - C (5) 1 2 1 . 9 10 )
C 9 ) - C ( 1 0 ) - C (5) 1 1 9 . 2 11) N 2 ) - C ( 1 1 ) - C (4) 1 2 2  . 5 10 )
N 2)  - C ( l l ) - C  ( 12 ) 1 1 8  . 1 10) C 4 ) - C ( l l ) - C ( 12 ) 1 1 9  . 4 10 )
N 3)  - C ( 1 2 ) - C ( 19 ) 1 2 2  . 3 10) N 3 ) - C ( 1 2 ) - C ( l l ) 1 2 0  . 5 10 )
C 1 9 )  - C ( 1 2 ) - C ( 11) 1 1 7 . 2 10) N 3 ) - C ( 1 3 ) - C ( 14) 1 1 9 . 1 11 )
N 3)  - C ( 1 3 ) - C ( 18 ) 1 2 2  . 0 11) C 1 4 ) - C ( 1 3 ) - C ( 18) 1 1 8  . 9 11 )
C 1 5 ) - C ( 1 4 ) - C ( 13) 12 2  . 5 12) C 1 4 ) - C ( 1 5 ) - C  ( 16) 1 1 8  . 7 11)
C 1 4 ) - C ( 1 5 ) -  C (3 0) 12 2  . 5 13) C 1 6 ) - C ( 1 5 ) - C ( 30) 1 1 8  . 8 12 )
C 1 7 ) - C ( 1 6 ) - C ( 15) 1 2 0  . 2 11) C 1 7 ) - C ( 1 6 ) - C ( 31) 1 1 8  . 4 1 1 )
C 1 5 ) - C ( 1 6 ) - C ( 31) 1 2 1 . 4 11) C 1 6 ) - C ( 1 7 ) - C ( 18) 1 2 1 . 2 11 )
N 4 ) - C ( 1 8 ) - C ( 17) 1 2 1 .  9 10) N 4)  - C ( 1 8 ) - C  ( 13) 1 1 9  . 4 1 0 )
C 1 7 ) - C ( 1 8 ) - C ( 13 ) 1 1 8  . 3 10) N 4)  - C ( 1 9 ) - C ( 12) 1 2 1 .  8 1 0 )
N 4 ) - C ( 1 9 ) - C ( 20 ) 1 1 5 . 3 10) C 1 2 ) - C ( 1 9 ) - C ( 20) 1 2 2  . 5 10 )
N 5 ) - C ( 2 0 ) - C ( 27 ) 1 2 2  . 8 10) N 5 ) - C ( 2 0 ) - C  ( 19) 1 1 7  . 5 10 )
C 2 7 ) - C ( 2 0 ) -  C ( 19) 1 1 9  . 5 10) N 5 ) - C ( 2 1 ) - C ( 22) 1 2 0  . 8 11 )
N 5 ) - C ( 2 1 ) - C ( 2 6 ) 1 2 1 . 4 10) C 2 2 ) - C ( 2 1 ) - C ( 26) 1 1 7  . 8 10 )
C 2 3 ) - C ( 2 2 ) - C ( 21) 1 2 2  . 9 11) C 2 2 ) - C ( 2 3 ) - C ( 24) 1 1 9  . 4 11 )
C 2 2 ) - C ( 2 3 ) - C ( 32) 1 2 0  . 1 12) C 2 4 ) - C ( 2 3 ) - C ( 32 ) 1 2 0  . 5 1 2 )
C 2 5 ) - C ( 2 4 ) - C ( 23 ) 1 1 9  . 0 11) C 2 5 ) -  C (2 4 ) - C (3 3) 1 1 9  . 5 12 )
c 2 3 ) - C ( 2 4 ) - C ( 3 3 ) 1 2 1 .  5 11) C 2 4 ) - C ( 2 5 ) - C ( 26) 1 2 2  . 2 12 )
N 6 ) - C (2 6 ) -  C (2 5) 1 2 0  . 3 11) N 6 ) - C ( 2 6 ) - C ( 21) 12 0 .  9 11 )
C 2 5 ) - C ( 2 6 ) - C ( 21) 1 1 8 . 7 11) N 6) -  C ( 27 )  - C  (2 0) 1 2 1 .  6 11 )
N 6 ) - C ( 2 7 ) -  C (4) 1 1 9 . 3 10) C 2 0 ) - C ( 2 7 ) - C (4) 1 1 9  . 1 1 0 )
C 3 5 A ) - C ( 3 4 A ) - C ( 3 9 A ) 1 2 0 . 8 C 3 5 A) - C (34A)  - C l  (4A) 1 2 1 . 1
C 3 9 A ) - C ( 3 4 A ) - C l ( 4 A ) 1 1 7 . 9 C 3 4 A ) - C ( 3 5 A ) - C ( 3 6 A) 1 1 7  . 7
C 3 4 A ) - C ( 3 5 A ) - C l ( 5 A ) 1 2 3  . 9 C 3 6 A ) - C ( 3 5 A ) - C l ( 5 A ) 1 1 8  . 3
P-MScR-mao
c 3 7A -C 36A)  -C  ( 3 5A) 1 1 8  . 3 C 36 A - c 3 7A - C (3 8A) 123  . 3
c 3 9A -C 38A) - C ( 3 7 A ) 118  . 8 C 3 8 A -C 3 9 A - C ( 3 4 A ) 1 2 2 7 1
c 3 5B -C 3 4 B ) - C ( 3 9 B ) 1 2 0 . 8 C 3 5B -C 34B - C l ( 4 B ) 1 2 1 . 1
c 3 9B -C 3 4 B ) - C l ( 4 B ) 1 1 7 . 9 C 34B -C 35B -C  (36B) 1 17  . 7
c 34B -C 3 5 B ) - C l ( 5 B ) 123  . 9 C 36B -C 3 5B - C l ( 5B) 1 18  . 3
c 37B -C 3 6 B ) - C ( 3 5 B ) 1 1 8 . 3 C 36B -C 37B - C ( 3 8 B ) 123  . 3
c 3 9B -C 3 8 B ) - C ( 3 7 B ) 11 8  . 8 C 38B -C 39B - C ( 3 4 B ) 1 2 1 . 1
c 4 1 A - c 4 0 A ) - C ( 4 5 A ) 1 2 0 . 8 C 4 1 A -C 40A - C l ( 6A) 1 2 1 . 1
c 4 5A - c 4 0 A ) - C l ( 6 A ) 1 1 7 . 9 C 41 A -C 40A - C l ( 6 C) 1 0 1 . 6
c 4 5A - c 4 0 A ) - C l ( 6 C ) 1 3 7 . 0 C 40 A -C 41A -C (42A) 1 17  . 7
c 4 0A - c 4 1 A ) - C l ( 7A) 123  . 9 C 42 A -C 41A - C l ( 7A) 1 1 8  . 3
c 4 3A - c 4 2 A ) - C ( 4 1 A ) 118  . 3 C 4 2A -C 43A -C  (44A) 12 3  . 3
c 4 5A - c 4 4 A ) - C ( 4 3 A ) 1 18  . 8 C 4 4A -C 45A - C ( 4 0 A ) 1 2 1 . 1
c 4 4 A - c 4 5 A ) - C l ( 7C) 1 1 4  . 1 C 4 0 A -C 45A - C l ( 7 C ) 1 1 9 . 6
c 4 IB - c 4 0 B ) - C ( 4 5 B ) 1 2 0  . 8 c 4 I B -C 40B - C l ( 6 B) 1 2 4 . 4
c 45B - c 4 0 B ) - C l ( 6 B ) 11 4  . 0 c 4 0B -C 4 IB - C ( 4 2 B ) 1 1 7  . 7
c 4 OB - c 4 1 B ) - C l ( 7B) 1 2 3 . 9 c 42 B -C 41B - C l ( 7 B ) 1 1 8  . 3
c 43B ~c 4 2 B ) - C ( 4 1 B ) 11 8  . 3 c 4 2B -C 43B - C ( 4 4 B ) 1 2 3 . 3
c 45B - c 4 4 B ) - C ( 4 3 B ) 1 1 8 . 8 c 44 B -C 45B - C ( 4 0 B ) 1 2 1 . 1
c 47A -c 4 6 A ) - C ( 5 1 A ) 1 2 0 . 8 c 4 7 A -C 46A - C l ( 8A) 1 2 1 . 1
c 51A -c 4 6 A ) - C l ( 8A) 1 1 7 .  9 c 4 6A -C 4 7  A - C ( 4 8 A ) 11 7  . 7
c 4 6A -c 4 7 A ) - C l ( 9A) 1 2 3  . 9 c 4 8A - c 47  A - C l ( 9A) 1 1 8  . 3
c 4 9A -c 4 8 A) -C  ( 4 7 A) 118  . 3 c 48 A - c 4 9  A -C ( 50A) 1 23  . 3
c 51A -c 5 0 A) -C  (49A) 1 1 8 . 8 c 50A - c 51A - C ( 4 6 A ) 1 2 1 . 1
c 47B - c 4 6 B ) - C ( 51B) 1 2 0  . 8 c 47 B - c 46B - C l ( 8B) 1 2 1 . 1
c 5 I B - c 4 6 B ) - C l ( 8B) 1 1 7 . 9 c 4 6B - c 47B - C ( 4 8 B ) 1 1 7  . 7
c 46B - c 4 7 B ) - C l ( 9B) 12 3  . 9 c 48 B - c 47B - C l ( 9 B ) 1 1 8  . 3
c 49 B -c 4 8 B ) - C ( 4 7 B ) 1 1 8 . 3 c 48 B - c 49B - C ( 5 0B) 1 2 3  . 3
c 5 I B -c 5 O B ) - C ( 4 9 B ) 1 1 8  . 8 c 50B - c 5 IB - C ( 4 6 B ) 1 2 1 . 1
Symmetry transformations used to generate equivalent atoms: 
#1 -x+1,-y,-z
P-MSCR-W2?
. 2 3
Table 4. Anisotropic displacement parameters [A x 10 ] for 1.
The anisotropic displacement factor exponent takes the form:
-27r2 [ (ha ) 2U „ + ... + 2hka b U ]
11 12
Ull U22 U33 U23 U13 U12
Re 32 1) 30 1) 26 1) -6 1) -6 1) -11 1
Pd 23 1) 23 1) 29 1) -11 1) -9 1) -6 1
Cl(l) 29 2) 49 2) 38 2) -18 2) -7 1) -10 2
Cl (2) 29 2) 33 2) 42 2) -11 1) -7 1) -14 1
Cl (3) 34 2) 36 2) 43 2) -20 1) -19 1) -6 1
0(1) 91 9) 72 8) 57 7) -26 6) 13 6) -63 7
0(2) 81 8) 56 7) 24 5) -6 5) 1 5) -34 6
0(3) 58 8) 57 7) 48 6) -4 5) -21 6) -6 6
N (1) 19 5) 22 5) 26 5) -8 4) -4 4) -6 4
N (2) 20 5) 40 6) 25 5) -13 4) -10 4) -10 4
N (3) 23 5) 34 5) 33 6) -11 5) -6 4) -10 4
N (4) 15 5) 22 5) 29 5) -13 4) -11 4) 4 4
N (5) 22 5) 33 5) 31 5) -14 4) -10 4) -5 4
N (6) 22 5) 33 5) 27 5) -14 4) -9 4) -4 4
C(l) 57 10) 52 9) 31 7) 2 6) -10 7) -36 8
C (2) 48 9) 42 8) 37 8) -12 6) -7 7) -10 7
C (3) 60 10) 29 7) 21 6) -4 5) -14 6) -5 7
C (4) 14 5) 20 5) 28 6) -14 5) 2 4) -4 4
C (5) 9 5) 31 6) 44 7) -13 5) -10 5) -2 5
C (6) 19 6) 21 6) 47 8) -15 5) 2 5) -9 5
C (7) 16 6) 32 7) 65 9) -19 6) -5 6) -5 5
C (8) 14 6) 38 7) 60 9) -36 7) -2 6) -4 5
C (9) 15 6) 38 7) 52 8) -25 6) -5 6) -7 5
C(10) 15 6) 26 6) 37 7) -19 5) -1 5) -6 5
C(ll) 19 6) 24 6) 26 6) -8 5) -4 5) -6 5
C (12) 16 6) 26 6) 30 6) -12 5) -5 5) -6 5
C (13) 22 6) 35 7) 34 7) -6 5) -15 5) -10 5
C (14.) 44 8) 26 6) 33 7) -4 5) -23 6) -9 6
C (15) 39 8) 39 7) 23 6) -2 5) -10 6) -11 6
C(16) 35 7) 35 7) 31 7) -8 5) -11 6) -11 6
C (17) 22 6) 27 6) 28 6) -8 5) -10 5) -9 5
C (18) 19 6) 32 6) 27 6) -13 5) -5 5) -8 5
C (19) 12 5) 21 5) 28 6) -9 4) -6 4) -3 4
C (20) 24 6) 22 5) 25 6) -12 4) -10 5) -5 5
C (21) 29 7) 3 7 6) 19 5) -16 5) -5 5) -12 5
C (22) 42 8) 16 5) 38 7) -8 5) -20 6) 0 5
C (23) 29 7) 33 7) 39 7) -29 6) -5 6) -1 5
C (24) 33 7) 44 7) 24 6) -15 5) -14 5) -5 6
C (25) 26 7) 53 8) 19 6) -13 6) 2 5) -13 6
C (26) 28 7) 31 6) 34 7) -14 5) -12 5) -4 5
C (27) 21 6) 23 6) 27 6) -7 5) -13 5) 2 5
C (28) 60 10) 25 7) 95 13) -25 8) -23 9) -19 7
C (29) 28 8) 47 8) 92 12) -39 8) -27 8) -3 6
C (3 0) 92 14) 61 10) 34 8) 6 7) -40 9) -32 9
P- MSCq- t o
C ( 31)  5 9 ( 1 0 )
C ( 32)  6 8 ( 1 2 )
C ( 33)  6 8 ( 1 1 )
3 1 ( 7 )  4 0 ( 8 )
54  ( 10)  5 2 ( 9 )
68  ( 10)  24 (7)
- 7 ( 6 )  - 2 7 ( 7 )
- 3 2 ( 8 )  - 8 ( 8 )
- 1 6 ( 7 )  - 4 ( 7 )
- 4 ( 6 )  ^
- 1029)
- 3 7  (9)
T a b l e  5 .  H y d r o g e n  c o o r d i n a t e s  ( x
.2  3d i s p l a c e m e n t  p a r a m e t e r s  (A x  10 ) f o r  1 .
104)
P' MSOq-fYPS
a n d  i s o t r o p ^
X y z u (
H 6) 21 92 (9) 155 9) 2 3 4 1 10) 37
H 9) 2 48 8 (9) 16 04 10) - 1 2 5 5 11) 40
H 14) 2692 (10) 61 05 9) - 3 5 1 5 9) 39
H 17) 3108 (9) 7860 9) - 1 7 4 0 9) 30
H 22) 248 5 (10) 6 2 4 1 9) 2 63 6 10) 39
H 25) 15 29 (10) 3 1 6 1 11) 462 0 9) 41
H 2 8 A) 2 9 9 1 (29) - 1 7 9 3 11) 1401 60) 82
H 28B) 174 1 (57) - 1 3  96 25) 1512 67) 82
H 28C) 2138 (83) - 1 4 3 9 28) 240 4 16) 82
H 29  A) 1812 (32) - 5 7 0 65) - 3 4 8 53) 73
H 29B) 3 07 6 (49) - 1 0 7 8 35) - 5 0 0 62) 73
H 29C) 2 58 8 (76) - 1 3 32) - 1 3 5 7 16) 73
H 3 OA) 3248 (39) 82 92 77) - 5 1 8 5 21) 89
H 3 OB) 1983 (52) 87 48 47) - 4 7 1 6 17) 89
H 3 0C) 251 5 (88) 7634 34) - 4 9 8 7 34) 8 9
H 3 1A) 2105 (26) 966 1 12) - 3 6 7 3 66) 67
H 3 IB) 3358 (49) 92 88 17) - 4 2 3 0 36) 67
H 31C) 2 94 4 (73) 941 8 24) -3  087 34) 67
H 32A) 2 2 4 9 (66) 579 4 27) 5082 64) 88
H 32B) 10 46 (21) 642 7 68) 4993 70) 88
H 32C) 2003 (82) 6 78 0 44) 40 64 14) 88
H 3 3 A) 515 (42) 4 7 7 4 40) 6062 10) 74
H 33B) 1702 (35) 4 1 3 4 79) 6198 12) 74
H 33C) 104 4 (75) 3 51 4 41) 6174 13) 74
